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ProductionandSelectionofaMonoclonalAntibody
specifictoaJapaneseNecroticStrainofPotato)VirusY
ShigeruKUwATA
Summary
AJapanesenecroticstrainofPotatovirus}/(PVY-T)isserologicallyrelatedwithan
ordinarystrainofPVY(PVY-0);therefore,arabbitantiserumagainstPVY-Tthatwas
thoroughlyabsorbedwiththePVY-0.antigenhasbeenusedfordetectionofPVY-T.Todetect
PVY-Tmorepreciselyfromtobaccoleavesorpotatoyoungbudsbyserologicalmethods,I
producedmonoclonalantibodiesspecifictoPVY-T.Apanelofmonoclonalantibodieswas
raisedagainstPVY-Tvirionusingastandardprocedure.Thebindingpropertiesofindividual
antibodiestoPVY-TandPVY-Owereanalyzedbyindirectenzyme-linkerimmunosorbent
assay.Twenty-eightoutof238hybridomacelllinesobtainedintheexperimentproduced
antibodiesspecifictoPVY-T.The5T2celllinethatshowedthehighesttiteramongthese
specificlineswasinjectedbackintothemouseperitoneumandasciticfluidwasobtained.The
5T2antibodybelongstotheIgG2asubclassandhasaκlightchain.Thenucleotidesequence
ofthecoatproteingeneofPVY-Twasdeterminedandthe5T2antibodywassuggestedtoreact
totheN-terminalregionofthecoatprotein.
Introduction
PotatovirusY(PVY)isatypememberofthePotyvirusgenuswithinthePotyviridaE,
thelargestfamilyofRNAplantviruses.PVYinfectstobaccoplantswithvarious
symptomsrangingfromveinbandingandmildmosaictosevereleafandstemnecrosis
dependingonstrainsofthevirus.TheoccurrencesofseverenecroticstrainsofPVY
(PVY-N)ontobaccoplantshavebeenreportedinmanycountriesthroughouttheworld.
InJapan,anoutbreakofthediseasecausedbyanecroticstrainofPVYwasfirst
recognizedin1971,andthediseasewasoncedisappearedbyrenewalofseedpotatoesin
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therestrictedareas.However,theoccurrenceofthediseasewasfoundagainin1981,
andthediseasehasbeenwidespreadandhasresultedinsevereyieldandqualityreductions
ofleaftobaccoinJapan.AJapanesenecroticstrain.ofPVY(PVY-T・;itwasdesignated
todistinguishaJapaneseisolatefromtheotherPVY-Nisolates)isserologicallyrelated
withanordinarystrainofPVY(PVY二〇);therefore,itisdifficulttodistinguishPVY-T
fromPVY-Obyserologicalmethodsbyusingpolyclonalantibody.Inthisreport,I
describeproductionofmousemonoclonalantibodiesspecifictoPVY-Tandthenucleotide
sequenceofthecoatproteingeneofPVY-T.
MaterialsandMethods
Virusstrains,viruspurificationandpolyclonalantibody.
PVY-Tl)wasusedasaJapanesenecroticstrainofPVY.PVY-0,PVY-Althat
causesyellowmosaicsymptomsonburleytobacco2),andPVY-Kwereusedasisolatesof
theordinarystrainofPVY.Allisolateswerepropagatedintobaccoplantsandwere
purifiedbythemethod3)reportedfor陥'6槻610%mosaicvirus.
ForabsorptionwithPVY-Oantigen,γ一globulinwaspreparedfromrabbitantiserum
againstPVY-Tbystandardammoniumsulfateprecipitation.EqualamountofPVY-O
antigenwasaddedtoγ一globulin,incubatedovernightat4℃,andantigen-globulincore-
plexwasrernovedbyultrac『ntrifugation.Thisabsorptionprocedurewasrepeatedthree
timestoobtainabsorbedγ一globulin
Immunizationofmice,cellfusionandcellculture
Twosix-week-oldBALB/cmicewereimmunizedbytwiceintraperitonealinjections
with3weeks'intervalusing100μgand50μg,successively.ThreedaysafterIast
injection,themiceweresacrificedandthespleenswereremovedaseptically.TheB-
lyrnphocyte(2.4x107cells)fromthespleenswerefusedwithmousemyelomacells
P3-X63-Ag8.653(2.Ox107cells)usingpolyethyleneglycol.Hybridomaswere
selectedonsoftagarplatescontainingRPMI1640medium,hypoxanthine,aminopterin,
thymidine,and20%fetalcalfserum`).Selectedhybridomaswereculturedin2mlRPMI
1640mediumcontaining10%fetalcalfserumin24-wellplates,andeachsupernatantwas
assayedforreactivitytoPVY-TandPVY-Obyindirectenzyme-linkedimmunosorbent
assay(ELISA).Asciticfluidswereproducedbyintraperitonealinjectionofselected
hybridomasintomiceafterrepeatedcloningofhybridomasonsoftagarplates.Apart
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oftheasciticfluidwassubjectedtoDEAESepharosechromatographyforpurificationof
IgG.SelectedmonoclonalantibodieswerecharacterizedusingMonoAb-IDEIAkit
(Zymed).
ELISA
IndirectELISAanddouble-sandwichELISA(DasEHSA)wereperformedasdescribed
byClarkandAdams5).ForindirectELISA,plateswereincubatedwithpurifiedPVY-T
orPVY-Oat10μg/mlinO.05Mcarbonatebuffer,pH9.6for2hoursat3アC.After
washingwithphosphatebuffersalinecontainingO.05%Tween20,thesupernatantof
culturemediumwasincubatedforlhourat37。C.Followingtheincubationwitha1/1000
dilutionofalkalinephosphatase-conjugatedgoatanti-mouseimmunoglobulinsfnr2hours
at37℃,theplateswereincubatedwithlmg/mlofp-nitrophenolphosphoricacidforl
hourat37℃.ForDasELISA,plateswerecoatedwithimmunoglobulin(at5μg/mlfor
polyclonalantibodyoratO.5μg/mlformonoclonalantibodies)for2hoursat37℃.PVY
sampleswereincubatedforlhourat37℃.Followingtheincubationwithalkaline
phosphatase-conjugatedimmunoglobulin(ata1/1000dilutionofconjugateforanunab-
sorbedpolyclonalantibodyorata1/10000dilutionofconjugateformonoclonalanti-
bodies)for2hoursat37℃,thesubstratewasincubatedforlhoursat37℃.TheELISA
value,absorptionat405nm,wasmeasuredwithamicroplatereader.
CloningofcoatproteingeneofPVY-T
PVY-TRNAwasisolatedfrompurifiedvirusasthemethoddescribed『byDougherty
andHiebert6).PurifiedviralRNAprimedwitholigo(dT12-1f)wasservedasa.template
forsingle-strandedcDNAsynthesisbyreversetranscriptase.Single-strandedcDNAwas
usedasatemplateforpolymerasechainreactionusingtwooligonucleotideprimers
(dTTTTGAGCTCACATGTTCTTCACTCCAanddTTTT・TCTAGAGGAAT-
GACACAATCGAT;underlinesshowrestrictionsitesofSπIand勤α1,respectively).
AfterdigestionwithS々61andX∂α1,theamplifiedDNAfragmentswereclonedintothe
respectivesitesofpBluescriptIISK(一),andappropriateclonesweresequencedusingan
automatedDNAsequencer(ABI,Model373A).
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ResultsandDiscussion
Characterizationofrabbitpolyclonalantibody
Forevaluationofcross-reactivityofrabbitpolyclonalantibodyagainstPVY-TtoPVY-
0,γ 一globulinwaspurifiedandabsorbedγ一globulinwaspreparedbythreecyclesof
absorptionwithpurifiedPVY-0.DasELISAwasperformedusingunabsorbedγ一
globulinandabsorbedγ一globulin.Fig.1showstheresultsofDasELISAbyusing
unabsorbedorabsorbedγ一globulin.Unabsorbedy-globulinreactedstronglytoPVY-O
andPVY-A1,andtheELISAreadingofPVY-Oat1000ng/mlwasabouthalfofthatof
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Fig.1ComparisonofrabbitpolyclonalantibodyagainstPVY-T
(a)Withtheabsorbedantibody(b)asforreactivitytoPVY
strainsinDasELISA.
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PVY-T(Fig.1a).EvenafterthreecyclesofabsorptionwithpurifiedPVY-0,absorbed
γ一globulinstillhadreactivitytoPVY-OandPVY-T,andtheELISAreadingsofboth
PVY-OandPYY-Alstrainsat1000ng/mlwereabout1/80fthatofPVY-T(Fig.1b).
Reactivityofabsorbedγ一globulintoPVY-TwasgreatlyreducedbyabsorptionwithPVY-
0.Fivetimeshigherconcentrationofalkalinephosphataseconjugatewasrequiredfor
absorbedγ 一globulintoobtainthesameleveloftheELISAreadingofunabsorbedY-
globulin.TheseresultsshowedthatpolyclonalantibodyagainstPVY-Twasnotsuffi-
cientforspecificdetectionofPVY-T;therefore,Idecidedtoproducemonoclonal
antibodyspecifictoPVY-Tfordiagnosisanddetection.
Characterizationofmonoclonalantibodies
Fromspleencellsoftwomice,238hybridomacelllineswereisolatedfromsoftagar
plates.Ofthesecelllines,28hybridomacelllinessecretedantibodiesthatreacted
positivelywithPVY-Tvirion.AbsorbancevaluesinindirectELISAwerevariedfrom
O.11togreaterthan2.00forPVY-TandfromO.00toO.32forPVY-0(Table1).Three
hybridomacelllines,1T24,5Tland5T2,producinghightiterantibodiestoPVY-T
wereclonedonsoftagarplates,andtheremaininghybridomaswerestoredfrozenat
-80℃.ThreehybridomacelllinessecretedimmunoglobulinsoftheIgG2asubclassand
hadXlightchains.Thetitersof5Tland5T2immunoglobulinsinasciticfluidswere
109thatwas1000timeshigherthanthosesecretedintheculturemedium(Table2).
Table.1ReactionsoftheculturemediumofeachhybridomatoPVY-TandPVY-OinindirectELISA
CelllinesPVY-TPVY-0
1T22>2.ooa〕0.00
1T230.110.02
1T241.320.00
2T120.100.04
3T100.160.03
3T210.110.00
3T231.000.00
3T240.290.00
4T90.250.00
4Tl51.450.32
4T160.520.02
4T181.350.12
4T190,150.00
4T221.830.04
Ce111inesPVY-TPVY-0
5T1>2.000.00
5T2>2.000.08
5T40.110.02
5T16>2.000.00
6T130.150.03
7T20.430.00
7T30.170.00
7T50.810.04
9T12>2.000.00
9T141.68 .0.00
9T160,280.00
10T2>2.000.03
10T3>2.000.15
10T180.030.15
P・1乳clonal1
.26.0.69
antlbody
a>Absorbanceat405nm.
℃
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Table.2PropertiesofmonoclonalantibodiesagainstPVY-T
CelllinesCulturemediumAsc{ticfluldSubclassLightchain
1T241058n.t.a)IgG2aX
5Tl10610`IgG2aX
5T210510`IgG2aX
a)TiterinlndirectELISA.
b)Nottested.
Reactivityof5TIand5T2immunoglobulins
DasELISAwasperformedforevaluationofcross-reactivityof5Tland5T2mono-
clonalantibodieswithotherstrainsofPVY.AmongPVYisolatestested,anisolate,
PVY-K,thatwasjudgedtobetheordinarystrainofPVYafterinoculationexperiment,
reactedtobothimmunoglobulinswithdifferentreactivity.The5T2immunoglobulin
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Fig.2Reactivityof5T1(a)and5T2(b)monoclonalantibodies
tofourisolatesofPVYinDasELISA.
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hadhigherreactivitytoPVY-Kthanthe5TlimmunoglobulininDasELISA(Fig.2aand
Fig.2b).Thisisinlinewiththereportofanecroticstrainspecific4E7monoclonal
antibody'inwhichanisolateoftheordinarystraincrossreactstothe4E7monoclonal
antibody.Similarresultswerereportedforseveralothermonoclonalantibodiesspecific
toPVY-N8　 12).Theseresultsstronglysuggestthatthecoatproteingeneisnota
determinantofpathogenicityintobaccoplant.Thelowerlimitofdetectionofpurified
PVY-TinDasELISAusingthe5T2immunoglobulinwas100pg/ml,andsensitivityof
PVY-Tdetectionfromsapofinfectedtobaccoleaveswasupto1:106dilutionofleafsap
(Fig.3).Slightnon-specificreactionswereobservedaround1:102dilutionofhealthy
tobaccoleafsap.Fromtheseresults5Tland5T2immunoglobulinswereconfirmedto
beusefulfordiagnosisofPVY-T.The5T2antibodyhasbeendistributedtotobacco
experimentalstationsforsurveillanceofpotatoes.
CoatproteingeneofPVY-T
ThecoatproteingeneofPVY-Twasencodedby801nucleotides,andthenumberof
predictedaminoacidwas267.PercentageofaminoacidsequenceidentitybetweenPVY
-zandPVY-013)was91.4%.Fig.4showsanalignmentofcoatproteinsofPVY-T,
PVY-N14),andPVY-0.Therewereonly4aminoaciddifferencesbetweencoatprotein:
ofPVY-TandPVY-N.AminoaciddifferencesbetweenthecoatproteinsofPVY-Tand
PVY-Omainly.10catedintheN-terminalregion.Thus,itseemsprobablethatthe
5TIand5T2monoclonalantibodiesrecognizesomeaminoacidsequencesintheN一
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PvY-TlGNDTIDAGGSTKKDvKQEQGS工QPNLNKEKEKDLNvGTSGTHTvPRIKA工
PVY-N1一 一一一一一一一一一 一一一一A一 一一一一 一一一一一一一一一一V一 一V一 一一一一一 一一一一一一一一一一
PVY-01A一 一一一一一VEIN一 一ES-P一 一一 一一一S-P一 一G-D一 一V-A一 一一一 一一一一一一一一一一
・PvY-T51TSKMRMPKSKGATvLNLEHLLEYAPQQ工D工SNTRATQSQFDTwYEAvQLA
PVY-N51一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一一E一 一一一一一一一一一一 一一一一一一一一一一
PVY-051一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一RM一
PvY-T101YNIGETEMPTvMNGLMvwC工ENGTSPN工NGvwvMMDGDEQvEYPLKPIvE
PVY-N101-D一 一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一
PVY-0101一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一V一 一 一一一一一一一n一 一 一一一一一一一一一一
PvY-T151NAKPTLRQIMAHFsDvAEAY工EMRNKKEPYMPRYGLvRNLRDGSLARYAF
PVY-N151一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一
PVY-0151一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一工一一一 一一VG一 一一一一一
PvY-T201DFYEvTSRTPvRAREAHIQMKAAALKSAQSRLFGLDGGISTQEENTERHT
PVY-N209一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一一
PVY-0201一 一一一一一一一一一 一一一一一一一一一一 一一一一一一一一一p一___________________
PVY-T251TEDVSPSMHTLLGVKNM267
PVY-N251一 一一一一一一一一一 一一一一一一一267
PVY-0251一 一一一一一一一一一 一一一一一一一267
Fig.4AlignmentofthededucedaminoacidsequenceofPVY-TcoatproteinwiththoseofPVY
-NandPVY-0 .Identicalaminoacidsareindicatedbydashes.
terminalregionofthecoatproteinofPVY-T.Ifthisistrue,thecoatproteinofPVY-
KmighthavesimilaraminoacidsequenceintheN-terminalregion.Infact,several
PVYcoatproteinsthathavesimilaraminoacidsequencesintheN-terminalregionto
thoseofPVY-NandPVY-Tweredepositedinproteindatabanksasisolatesofthe
ordinarystrainofPVY.Therefore,weneedtokeepinmindthatafewoftheordinary
'』strainsIikePVY -Kwillbeinevitablydetectedevenifselectedmonoclonalantibodies
specifictothenecroticstrainswereused.
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日本で発生す るジャガイモYウ イルスえそ系統 に
特異的なマウスモノクローナル抗体の作製 とその解析
桑田 茂
要 約
ジャガイモYウ イルスのえそ系統 と普通系統は血清学的に類縁関係があり,ウサギポリクロー
ナル抗体 を用いた場合 は普通系統で吸収 しても,交 叉反応の除去が困難である。そこで,え そ系
統で免疫 したマウスから常法でハイブリドーマ作製して,え そ系統 と反応するが普通系統とは交
叉反応 しないハイブリドーマを選抜 して,酵素標識抗体法でえそ系統を検出する手法を確立した。
この手法 を用いてジャガイモYウ イルス分離株を調べた ところ,接種実験で普通系統 と判定され
る分離株の1つ がえそ系統特異的モノクローナル抗体 と反応 し,普 通系統とえそ系統の病原性の
違いは外被タンパク質 によって決定されていないことが示された。
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